Selective inhibition of embryonic development in starfish by long-chain alkyl derivatives of UMP, TMP and AMP.
Nucleoside analogs have been evaluated as useful tools for the investigation of the mechanism of cell differentiation. We thus examined the effects of nucleoside 5'-alkylphosphates (1-10) on the morphogenetic development of starfish embryos. These nucleotide derivatives were all permissive for their development up to the blastula stage, but the derivatives with lauryl side chain selectively inhibited one of the following stages into bipinnaria larvae. Among them, uridine 5'-laurylphosphate (2) inhibited gastrulation of the blastula, as is the case with the antibiotic tunicamycin, suggesting its inhibitory activity on sulfated and non-sulfated glycoprotein syntheses. Unexpectedly, adenosine 5'-laurylphosphate (8) was evaluated as a novel class of inhibitor that can arrest the embryos exactly at the late gastrula stage, absolutely inhibiting cell differentiation involved in the development of gastrointestinal tract. This is the first report on the appearance of biological activity due to the structural modification of a naturally-occurring molecule, which is critical to the morphogenetic development of multicellular organisms.